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PART IIT
Physical Deseription

Physical Regions of Washington

On the basis of surface features, Washington moy be divided into eight
general regions, Agricultural settlement .is influenced by factors of to-
pography, climate; soil, forest wegetadion, and woter resources distinstive
to each of the physiogrophic regicng, Bach has become a different type of
ferming arez as settlers have learned to adapt crops and livestock to the
conditions, or have improved limitations through drainage or irrigation,

Coastal Plains

A nerrow, sandy plain with shallow bays, tidal flats, stream deltes,
and low headlands lies between the coastline and the Coast Range, It ex=
tends from the Columbia River mouth almost to Cape Flattery, being widest
and lowest in the Grays Horbor and Willapa Bay distriets, The climate is
mild and demp with a2 long growing season, but it is too cool, cloudy, and
wet for most crops, Originally this area was covered with heavy forests
and much is now covered with woodlands, Iumbering and manufacturs of wood
products is the main industry. Farming is largely of the livestock and
dairying type on low uplands and drained arens in the lower Chehalis River
Valley. Cranberry growing is importent and well-adepted to numerous, boggy
arezs in the Crays Horbor and Willspa Bay sections, The shallew hays are
also used for oyster cultupe, Fishing is common in the rivers and coastal
banks'o ’ .

Const Range

The Coast Range is an uplifted area of sedimentary and metamorphic
rocks divided into the Olympic Mountoins and the Willapa Hills, The Oyt
plcs tower to nearly 8,000 feet in 2 dome-like structure, carved deeply by
rivers, These mountainsg have the heaviest precipitation in the state,
Snowfields and heavy forest cover the mountains, Host of the wilderness
area is within the Olympic National Forest and Olympic National Park, being
managed for recreation, wildlife, and timber. Farm settlement is limited
to some foothill river plains and cosstel terraces such as the Dungeness
and Port Angeles districts along the Strait of Juon De Fuca, Here in the
lee of the mountcins, rainfall is moderate and irvrigation is practiced by
some livestock farmers. The Willape Hill country is wet, heavily forested,
and carved into numerous narrow valleys. Logging is the main industry,
combined with livestock farming in the upper Chehalis River Valley and
along the banks of the Columbia River, Vet c¢limate, hilly, topography, and
the difficulty of clenring stump land retards agiiculture,

~W111amette-PUget Sound Lowlesnd

% A brood lowland, described as a trough or valley, lies between the
Toast Range and the Cascade Mountains, The northern part is the Puget Sound
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Lovwland which has been glaclated and occunied by the sea in the lowest sectlons,

The continental glacier reached slightly south of Olympia. Under a warming

climate it melted and geologists believe it receded about 25,000 years sgo,

leaving an infertile plain of moraines and outwash gravels, sands and clays

known today as the Puget Glacia) Drift Plain, Its rolling surface has numerous
lakes and bogs, llost of the major cities~-Secttle, Tacoma, Everett, Bsllingham

and Olymnia-~-ave been btuilt on moraines bordering the Sound, Rivers such as i
the Nooksacl:, Skagit, Snogqualmie, White and Puyallup built up deltas and flood
plains over the older gravelly plains, These narrow valleys are more fertile

than the olcer glaeial plains, and support mumercus small dairy, vegetable' #
and berry famms, MHost of the gravelly areas are wooded with a second~growth

forest ard ere used for pastures, In the scuthern part of the Willamette-

Puget Sound Lowland, there are two large valleys~~the Cowlit® and Chehalis,

They drain a low, hilly area with several flat prairies and bobtom lands,

. Agrel culture is handlcapped by poor dralnage and flooding of the river

coarse, gravelly upland s01ls, and by densely'wooded Jand which is costly to
clear, lidvantages are mild climate and a location close to major markets for
farm products such as milk, poultry and vegetables,

Cascade Mountains

The Cascades are a wide and high topographic and climatic barrier which
separates western and eastern Washington, The range is made up of sedimentary,
igneous and metamorphic rocks which have been carved by glaciers and streams.
High isolated volcanic cones of lava such as Mb, Adams (12 307 fest), Mt,
Rainjer (1h,408 feet), and Mt. Baker (10,791 feet), appear upon the older Cas~
cade rocks. The Cascade crest varies between 10,000 and 3,000 feet and is
higher and more rugged in northern Washington, Rcads and railroads have been
built across its lower passes in centrel aind southern Washington, The Colum~
bia River has cut a deep gorge and the lowest pass through the barrier, The
western slope is wet and heavily forested with Douglas fir, The eastern slope
is drier with a less~dense pine forest, Nearly 21l classified as forest ‘iand,
most of the arez is in Federal ownership in five national forssts and Mount
Rainier iWationcl Park, Tree fruit famming in the eastern slope valleys of
Wenatchee, Chelan, Methow, Naches and the Columbia Corge is most important,
Sheep and cattle summer gragzing on alpine grasslands is another use, Deep
western slope valley bottoms such as the Skagit, Snoqualmie, Nisqually, Cowlitz™
and Lew.s also contain livestock farms, The area is vitally important as a
source of water for irrigation and city drinking water and as a source of tim~
ber, OSheep terraln, wet climate, short prowing seasons and heavy forest vege-
tation are mein handicaps for agriculture, ~ : .-

Columbia Basin ‘ . - ' -

A low plateav of 0l1d lava rocks covered with stream and wind-deposited
soils extends in a series of plains, ridges, coulees and hills from the Cas-
cades to the eastern Washington border. The area is basinelike in struece
ture, being higher around its margins and sloping inward to low and level
central plains, Tt has been sharply eroded by the Columbia Fiver and
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its interior tributaries, the Snake, Yalkima, Palouse, and Spokane Rivers,
The basin hes subeareas created by crustal movements and erosion,

The Yalima Folds are a series of.hilly ridges extending from the Caseades
eastward into the lower part of the basin, The Yakima and Columbia Rivers

have cut gaps through the ridges, and built up plains in the troughs een
ichy 1 e Ia iver is an important irrigated
valley,

. The Vaterville Plateau is 2 tableland of thin soils overlaying basaltic
- rock at an elevation of 2,500 to 3,000 feet, It has gorges cut by the Co-
Yumbia River and ancient glacial outwash streams once flowing in lloses and

- Grand Coulees, Tt is too high for irrigation and is used for dryland grain

and livestock farming, The high plain is often called the Big Bend country,

The Channelled Seablands ig & belt of dry terrain carved by ice-age
rivers into a series of coulees, Bare rock is exposed in the coulees, Small
plateaus between the old river channels have thin soils used for dryland
farming, The Grand Coulee of this region has been developed into a major ir-
rigation reservoir,

The Palouse Hills consist of fertile deposits of wind-blown soil over-
laying basaltic lave flows, After being ceposited {in large dunes, the forw
mation was reshaped by streams into an intricate patiern of low, rounded hills
vhich are tilled for wheat, barley, and legumes, The hills receive 16 to 25
inches of rainfall and have deep, porous end fertile soils, It is one of the
richest farming arecas of the Pacific Northwest,

The Central Plains are low and relatively level expanses of seil, de-
posited by old stremms crossing the Channelled Scablands and later by the
flooding of the Yalkima, Golumbia, Snake and Walla Walla Rivers, Climate is
desert-like (6~12 inches of precipitation per year), The lower lands of the
area, the Quincy and Pasco Basins and the Walla Walla Valley, are irrigated,
Quincy Basin is a new irrigation area watered by Grand Coulee Dam,

Agricultural handicaps ia Columbia Basin regions are mainly found in its
dry, continental elimate, Large irrigation systens built since 1900 have
overcome rmch of tie need far water on rich valley and basin soils, Dryland
farming in higher areas is practiced widely, although occasional variations
in rainfall, laek of snowfall, winter=kill, water and wind erosion inflict
damage to field crops and to livestock ranges,

Okanogan Highlands

R 4 portion of the Rocky Mountains, consisting of well~eroded old gran-
ites, lavas and sedimentary rocks extends across north central Washington,
These are the Okanogan Highlands, the state's richest mineral area, Sumnrit
. levels reach 11,000 to 5,000 feet with peaks exceeding 7,000 feet., Prominemt
north~south valleys are occupied by irrigated tree fruit and livestock farms,
These ave the Olanogan, Sanpoil, Kettls, and Colville Valleys, The Colwmbia
River gorge through the Okanogan Highlands is occupied by the large manemade



forested with pine and larch, and are managed for timber and for livestock
" ranges by the United States Forest Service and the Bureau of Indian Affairs,

Cold winter temperatures, short growing seasons, dry valley climates and dig~
tance fron markets are farming handiecaps, .

Sallkdrk Mountains

The Selkirks, a range of the Rocky Mountain system, extend into the north-
east correr of Washington, The rocks are old mineralized granites and meta=
morphics reaching elevations of over 7,000 feet, The Pend Oreille River Valley -
- at the bese of the Selkirks is an agricultural area of narrow bottom lands
settled by livestock farmers, Nearly all of the uplands are in Kaniksu Nation~
al Forest, While climate is cool and growing seasons are short, the Pend
Oreille Valley has an advantage of being closely located to the Spokane metro-
politan narket area. :

Blue Mownrbains

The Blue liountains are an uplifted and eroded nlateau extending into the
southeastern corner of Washington. The strate are mainly anciemnt crystalline
rocks which coabain some minsrals, The highest point of the mountains in the
Washington section is Diamond Peak (6,L0L feet), on the divide between the
Grande Ronde, Tucannon and Touchet Rivers, These rivers; and the Walla Walla
River, rave cut valleys iut: the plateau, Extensive pine forest and grascland
areas Are in the highlands within Umatilla National Forest, where rainfall ig
30 to L inches, The Snak%e River has cut a deep valley and gorge across the
lewer pexrts of the mountains, The area is well developed agriculturally
around its northern foothills whers wind-blown soils are deep and irrigation
systems are used, The tlalla Valla and Tucannon Valleys are rich grain, legums
and livestock areas groun under irrigation and by dry farming, Grazing is an
important use of the high lands by livestock ranchers in the upper valleys,

Topograshy of Chelan County

Chelan County is located on the eastern slope of the Cascade Mountains,
There are sharp contrasts he-ween valley lowlands and the high alpine peaks
and ridges which divide tnom. Elevations vary from 550 feet on the Columbia
River in the southeast corner of the county to lount Logan (9,080 feet) on the
northern boundary of the Cescade divide, The inhabited valleys and benchlands
along the Columbia mre nsarly everywhere overshadowed by the ridges and foot-
nills of the Cascade Mountains, Over three~fourths of the courty area is
non=agricultural and mountain ares, , s

From the standroint of agriculture the most significant topographic fea- s
tures are three glaciated valleys and a narrow strip of benchlands bordering e
the present channel of the Columbia River., Lae Chelan and its lower valley
15 the most scenic of these valleys, now occupizd largely by orchards, Chelan
is one of the best examples of a glacial finger lalze in America. It was gouged
out by an alpine glacier during the Pleistocens ice age over 20,000 years ago,

A deer moraine was left at its lower end and as the glacier melted it left a
deep, narrow lake basin, Lake Chelan is the longest and largest of the natural
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glacial lakes in Washington, At the lower part of the Chelan Vglley on the
glacial moraines and rolling terraces surrounding ilanson and Chelan, there 1s
an orchard area with an elevation of 1,080 to 1,500 feetl,

The Entiat River, preceded by the Entiat Glacier, has carved a long, narrci
.yalley in the center of Chelan County. The floor of the valley is 950 to 1,000
feet in elevation, deeply intrenched in the mountains which border it. The
city of Entiat iz near where the Entiat River Joins the Columbia River, HNorth =™
of ‘Entiat is a flat low benchland of alluvial soil, of 850 feet elevation, de=
posited in a bend of the Colwmbia River, This rich benchland is the main
orchard section in the area,

The Wenatchee Glacier of geological history and the present Wenatches
River have eroded a valley whose bottom lands range between 1,000 feet and 795
feet in elevation, The Wenatchee River joins the Columbia in a flat benchland
area of about 10 sguare miles in area, The Colunbia River benchland surround-
ing Wenatchee to the west includes ghe major orchard and field crop district
of the county. The middle and upper Wenatchee Valley has narrow bottom cid
benchlands with important orchard districts at lionitor, Cashmere, Peshastin, s
Dryden 2nd leavermorth. The Wenatchee valley leads up to Stevens Pass (L,061 '
feet) the second most important highway and railroad pass across the Cascades,

Land Classification and Soils

ilding, glaciation and the depositing of coarse

materinls by mountain streams have resulbed in a large area of nonm-agriculiural
jand in Chelan County., Productive farm land is limited to the narrow, valley
plains and to some terraces deposited by the Columbia River in past stages &
erosion, The land is divided into six general classes according to its capa=~
bility for use although the soils have nbt been surveyed or mapped in detail,
Soils fall imto three general physical classes: (1) alluvial soils laid dovm

by streams, (2) glacial soils deposited through glacial action, and (3) sedcun-
tary soils formed from parent material underlaying it, Chelan alsc has two
chemical types of soils=-pedalfers, which are formed in humid, forested regions
and pedocals, which are formed in dry climates, Alluvial soils deposited in . _
recent time by the principal rivers are the major farming soils in Chelan Coualy.
Nearly all the croplands are pedocal. Bolls which are unleached and are rich

in soluble winerals such as calcium, phosphorus and potash,

- Class ITI land cohtaining the best soils available in the county are
limited in area. On a generalized map of land capability, the Class III lands
consist of the low bottoms and terraces of the Wenatchee Valley where irrigaticn
is possible, Another Class III section is the terrace between Chelan and lMansca
4n the Chelan Valley, another irrigable area, These soils are gravelly, sandy
and silt loams deposited by glacial, stream and some wind action, They are

high in mineral content, but are slightly deficient in nitrogen and organic
matter, Under irrigation these soils are well sulted for tree fruits,

Class IV land with fair quality soils makes up most of the Entiat Valley,
some of the benchlands around Lake Chelan, and the benchlands of the Columbia
River between Wenatchee and Azwell, The soils are sandy and gravelly loams
deposited by glacler and river with some wind-blom silt on the surface,
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Being of slightly higher elevation, 1,500 to 2,000 feet, they are in a zone of
colder temperatures and shorter growing seasons,

The remaindar end major part of Chelan County lande are steep, stony and
rough mountain soils in Classes VI, VII and VIII. Some of these lands in
plateaus and alpine ridges are suitable for summer grazing and are used by stocke
men with grazing permits granted by Chelan, Wenatchee and Snoquaimie National
Forests, Class VII land, a pine forested belt of 2,000 to 5,000 feet elevation,
is the most extensive land type, Its soils are a forest type (pedzolic) of low
capability for farming, and were developed under more hwnid conditions. Cold
temperatures and snowfall also 1imit their agricultural use, The highlands are
classified as permanent forest lands,

Climate

Located on the eastern op leeward side of the Cascade Range, Chelan County .
has an interior or continental type of climate, Summers are warm and dry and
the winters are dool, rainy and snowy, Climatic conditions are locally varied
and greatly influenced by the mountains, which act as a barrier to the moist,
prevailing westerly winds, The rise of humid Pacifie Ocean air over this range,
and its drying, warming and moderating descent into the Wenatchee, Entiat,
Chelan and Columbiz River Valleys create somewhat unique conditions ideally
suited for the culture of fruit orchards, lMajor features are the good air
drainage and the warming Chinook wind effect, which provide idesl seasanal teme
perature ranges for the budding, ripening and coloring of apples, pears, cherrie
and other fruit, Valley temperatures are normally mild and frost-fres during
the spring blossoming and pollinatien period, warm in mid-summer for ripening,
then cool enough in early autunn for good coloring of fruit, Heavy rain and
snowfall in the mountains provide & good irrigation water supply for the semi=
arid lowlands at the eastern foot of the Cascades which are ditched for irri-
gation of over 25,000 acres of orchards, ‘

Because of mountainous topography, the temperaﬁures, frost conditions and
growing seasons vary considerably by localities, In the narrow valleys they
change sharply with a few hundred feet change in elevation, The lower Wenatchee

Table 6.~ Temperature ‘Extremes, Dates of Killing Frost
Chelan County .

Station Temperature Extremes Killing Frost
and . {degrees Fahnenheit) Average Dates
Elevation. Coldest | Hottest Tast in Spring|First in Fall
Blewett Pass (L,071) =16 101  May 28 October .3
Domke Lake (2,213) ~13 100 " May 15 October 13
Lakeside (1,110) -15 106 April 9 October 25
Leavenworth' (1,163) 27 109 May 13 October 6
Stehekin (1,150) =18 103 May 10 October 3
Wenatchee (63L) ~29 110 April 2h October 1k

Source: U,S, Dept, of Agric., Climate and Man,
1941 Yeabook of Agriculture.
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Valley has the wermest monthly and annual average temperatures apri tre longest*
growing season, At Wenatchee (63) feet) monthly averagés are beloyw freezing
in December and January and average about 73 degrees in July, The Wenatchee
growing season, free of killing frost, is normally 170 days, from late April
to mid-October, Chelan Valley, being higher, has a slightly cooler climate

and a shorter growing season, At Lakeside on Lake Chelan (1,110 feet), temper-
atures are below Treezing in December and January and the growing season is
about 160 days, Leavenworth (1,163 feet), in the upper Wenatchee Valley is
st111 cooler, with 2 growing season of 150 days,

Chinook winds, warmed by air flewing down the eastern slope of the Cascades

LU S sl P

2 e

- imbo the lower valley pockets are a feature of great benefit to the orchards in
early spring, They provide good air drainage and minimize the buildup of heavy
frosts in the lower valley térraces, -Mild Pacific Ocean air of about 40 degrees
in spring reaches-the Cascade erest and has a temperature of 25 to 30 degrees
at the 7,000 to 8,000 foot elevation, As the air descends into the Wenatchee,
Entiat and Cpelan Valleys it is warmed as it is squeezed into a smaller volume
while flowing to a lower eltitude, Bscause a cubic foot of air will be warmed
about 5 degrees for each thousand feet of descent, i} may have warmed te.50 o
55 degreos. by the bime it reaches the fruitegrowing valley lowland, However,
it ‘becomes also a drying wind which evaporates soil moisture and necessitates
irrigation, This warming and frost-preventing effect of the westerly Chincok
winds helps orchard growing in several other foothill valleys such as the
Methow, Okanogan, Kittitas and Yakima,

2

Table 74~ Temperatures For Selected Stations, By Months
. A Chelan County
(Source: United States Westher Bureau)

verade Temperaturos '
Sg;:&::izgd én deéreegn%ahrenheit) - ml‘e
in Foet J820 Febo Uaro|Aprs May [June| July|duge|Septe]0ots Nove [Deo, :

Topden (3,436) | 120.7150,4 120,41 3648]47.5(50.7 5607565501 1o s 35472495 | 40,2
lakeside 31%110) 2543/3004 |4102| 5104 | 3003 |20ea| 3547 7246625 15143|38003000 | 29'a
Fenstoheo{ 634) | 2548)30484320(5203|5004 (6601 730a | 1o 0e 6244 [5140|37,8(2946 | 5003

Precipitation varies considerably with changes in altitude from the Cagew
cade swwdt to the Columbia River, The Cascade highland sections, inclugding -
the Sawtooth Ridge and the other high divides such as Chelan Mountains, LEntiat
Mountains and Wenatchee Mowntains receive anmually from 20 to over 80 inches
of precipitation, The Cascade crest is the wet zone of 60 to 80 inches or
more, receiving a heavy annual snowfall, Lower valleys and the lowlands ade
Jacent to the Columbia River are semi-arid with less than 20 inches, Wenatches,
on the Columbia River, has the driest record, an average of 8,75 inches, The
wet alpine and mountain zone ig a vital watershed supplying all the lower
valley irrigation systems, Precipitation follows a sharp seasonal pattern:
with a wet period fram October to April and a dry peried during May, June,
July; August and September, The dry season ig aocompanied by a high daily per=
cenmtage of sunshine and hot mid~day temperatures, which cause crops to grow
vigorously where irrigated, ‘
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Forests and Wildlife

.Sharp variations.in temperature and soil moisture cauvsed uy the valleys,
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Western Lialf of Chelan County, which inoludes the high rainy lands of the eagte
_‘ern Cascade slope, is a coniferous forest belt of pines, firs and hemlock, In
the drier eastern half, vegetation consists of stunted conifers, merging into~
sagebrush and. semi-arid scrub and grassland, Forest vegetabion is dense inm

the narrow valleys of the. mountains, such as the Stehekin, upper hnﬁlat, Chi-
wawa and trlbutany walleys of the upper Wenatchee River, .

or. 1,&92 OOO acres is c13351fled a3 forest land, Mbgor forest tree ]
Ponderosa pine growing on about 187,000 acres, Douglas fir and mixt res of

mountain hm41hn?- nrd sIning Piva aarar 230 00D apveso TAaroanalas nina 4o +hd
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in importance and is found on 81,000 acres,  Alnine firs and non-commercial
alpine forest types cover approximately 417,000 acres., A small acreage of

2,000 acres or less are cottormoods and aspen found along streams in the drier
1m‘lgnds_ The vn'l'nma of merchantable timber of saw log Bize smounted to an
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estimated 5,283,550,000 boand feet in 1936 Selective logging and Qther cq&ﬁing
since thén has reduced the volume to below h, 000,000,000 feet ‘ T
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Fhrest 1and oumership lies mainlv with the foderal goverrm ﬁhxep
national forests., Snogualmie, Chelan and Wenatchep Natlonal Porests‘ Lver 70
percent ofs the stumpage ©of sawlog timber is federally cwned, and the total -
land in national forests is 1,060,000 acres, or approximately 63 percent of.all’

land in Chelan County. State-owned timber land amounts to about 'ih 000 acres.

Private 1nterests-~rallroads, timber companies and farm woodland awners-manage

311,000 acres of forested land, or about 18 percent of all the 1and in the
,county., . ‘

Forests play an important role in Chelan County: agrlculture. Under both
public and private management, the forests conserve water for irrigat;on and
_provide some materials for farm tuildings and fruit boxes, . e =
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;/ U, 8, Forest Service, Pacific Northwest Forest and Range Rxperiment Station,
PortJand, Oregon, Forest Statistics for Chelan Gountv, Washington, .
" (Mimeographed) iHay 25, 1936, '




